Decision making concept can be defined as selection process choosing one of the options, if the outcomes are not certain. In practice it is not sufficient to evaluate the options according to the simplest form of decision making only based on a criterion. In such cases, we must consider all the variety of different information to decide to best option. It arise the requirement of multi-criteria decision making methods. AHP (Analytical Hierarch Process) is a technique that models the relations which are different stage. On the other hand that technique is insufficient to evaluate interdependency relations. The ANP (Analytic Network Process) has the ability to add all the criteria related with the issue. The method of the ANP can be described as follows. The first phase of the ANP is to compare the criteria in whole system to form the supermatrix. This is done through pairwise comparisons by asking experts.
Introduction
Performance measurement has great deal of attention from researchers in the past decades (Kagioglou et al. , 2001, 85-95; Bassioni etal., 2004, 42-50) .
The globalization and the intensification of the competition in the environment of the matters of the necessity for the measure of performance and determination of the factors criticize for the success. Traditionally, the different sectors have their performance measured in financial terms: returned, the sales, etc, and the financial measures, performances were the only ones of the success of a business. Nevertheless, the measure of based performance on financial measures cannot do facing the recent changes in the industry, in particular because of the emergence of new technologies and increase of the intensity of the competition (Kaplan and Norton, 1992, 75-79) .
The measure of the performance can equally be defined as the process to quantify the efficiency and the effectiveness of an action (Amaratunga and Baldry, 2000a, 1-16) . Measure performance is therefore the process of determination of the manner of which the performance organizations or individuals were in the attained of their objectives and of their strategies of implement (Evangelidizs, 1992, 45-47) .
The goal of this item is to present a framework of measure of the yield for the industry of Turkish assurance that takes account of the factors at the level of the businesses (objectives, resources) and at the level of the market of the factors (competition, the request), then to define the determining performance as well as their interrelations in order to determine the effects of these parameters on performances.
To this purpose, in the frame of this study, Analytic network Process (ANP), a Multi criterion of the decision-making method rank is selected as the best suitable instrument to the Turkish insurance companies.
Meterials and Methodogy

Turkish Insurance Sector
Turkish insurance sectors, one of the leading finance sector is very sensitive on the economic development. In general, if the GDP are awake, exceeds insurance premium growth rate of the GDP, but the GDP declines leads also to a higher shrinkage in the insurance market.
In Turkey, non-life insurance premiums written traditionally exceeds the total life insurance premiums, with non-life business accounting for approximately 85% of total business. Parallel to global insurance market, there are two main insurance groups, life and non-life according to Turkish Insurance Regulation. Since 1998, insurance companies have been obliged to act either in the life or non-life insurance groups.
In the view of premium production by distribution channel, private insurance agencies generates approximately 70% of total premium in non-life branches. Banking agencies and brokers follow private agencies with the share of 14% and 10%, respectively. The share of premium generated directly by insurance companies is approximately 6%.
In Turkish insurance market, 16.029 people have been employed by active insurance, reinsurance and pension companies, as of December 31, 2010. On the other hand, Premium per capita increased to $125 in 2010 in Turkey while it was $113 in 2009. This amount is $627 in the world. Premium volume to GDP is 1.28% in Turkey in 2010. It is 6.9% as globally.
Low penetration rate and the growth potential continue to draw attention of foreign insurance companies to the Turkish insurance market. While there were only 15 foreign shared insurance companies in 2001, with increase foreign capital incoming since 2004, this number increased to 20 in 2005. During the following three years, it nearly doubled and reached to 41 in 2008, 43 in 2009 and 44 in 2010. As of 2010 year-end, 25 of 38 non-life insurance companies and 19 of 24 life and pension companies were foreign owned directly or indirectly. Share of foreign partners is above 50% in 37 of these companies.
As a consequence of the increase of the foreign investments into the Turkish insurance market, lay the share of the foreign businesses 50% in equity and Premium in 2008: At the end of the year 2010 share of reached the foreign investments on 59% altogether deposited capital, during it no large variation in shares for premium volume.
In non-life branches, land vehicles, land vehicles liability, health/sickness and fire and natural disasters, accounted for approximately 75% of total premium and 58% of total policies issued in non-life branches (www.treasury.gov.tr)
The Analytic Network Process
The Analytic Network Process (ANP) is a generalization of the Analytic Hierarchy Process (AHP) ), by considering the dependence between the elements of the hierarchy.
The basic structure is an influence network of clusters and nodes contained within the clusters. Priorities are established in the same way they are in the AHP using pair-wise comparisons and judgment.
The Analytic Hierarchy Process (AHP) is a theory of relative measurement with absolute scales of both tangible and intangible criteria based on the judgment of knowledgeable and expert people.
Although it is a powerful and flexible decision-making technique that helps decision-makers to set priorities and choose the best alternative, a remarkable weakness of AHP is that it cannot deal with interconnections between decision factors at the same level because the decisionmaking framework in an AHP model assumes a one-way hierarchical relationship among decision levels.
In many problems where there are interactions between decision variables, AHP may not be an effective method to implement. Many decision problems cannot be structured hierarchically because they involve the interaction and dependence of higher-level elements in a hierarchy on lower-level elements. The Analytical Network Process (ANP) has been developed to remove this bottleneck. It generalizes AHP by replacing hierarchies with networks. Therefore, ANP is represented by a network, rather than a hierarchy.
ANP is powerful in designing complex decision environments than AHP, because it can be used to design decisions, the various interactions and dependencies (Saaty, 1996, 5-19) involve. ANP in the importance of the criteria makes determines the importance of the alternatives as a hierarchy, but the importance of the alternatives, the importance of the criteria not only determined.
The ANP feedback approach replaces hierarchies with networks, in which the relationships between levels are not easily represented as higher or lower, dominated, or being dominated, directly or indirectly (Meade & Sarkis, 1999, 241-261) .
Determine the weight of criteria by ANP
In ANP, like AHP, decision elements at each component are compared pair-wise with respect to their importance towards their control criterion, and the components themselves are also compared pair-wise with respect to their contribution to the goal. The questionnaire is created in accordance with associated evaluation framework criteria. The geometric mean of all assessments will also be used to obtain the required pair-wise comparison matrix to (Lin et al., 2009, 5613-5619) .
In addition, if there are interdependencies among elements of a component, pair-wise comparisons also need to be created, and an eigenvector can be obtained for each element to show the influence of other elements on it.
The Fundamental Scale used for the judgments is given in Table 1 . The relative importance values are determined with a scale of from 1 to 9, where a score of 1 represents equal importance between the two elements and a score of 9 indicates the extreme importance of one element (row component in the matrix) compared to the other one (column component in the matrix) (Meade & Sarkis, 1999, 241-261; Saaty, 2006) .
Judgments are first given verbally as indicated in the scale and then a corresponding number is associated with that judgment. A reciprocal value is assigned to the inverse comparison; that is, a ij = 1/ a ji ; where aij (aij) denotes the importance of the i th (j th ) element compared to the j th (i th ) element. Like AHP, pair-wise comparison in ANP is made in the framework of a matrix, and a local priority vector can be derived as an estimate of relative importance associated with the elements (or components) being compared by solving the following formulae:
where A is the matrix of pair-wise comparison, w is the eigenvector, and max l is the largest Eigenvalue of A. If A is a consistency matrix, eigenvector X can be calculated by Saaty, 1990, 9-26) proposed utilizing consistency index (C.I.) and consistency ratio (C.R.) to verify the consistency of the comparison matrix. C.I. and R.I. are defined as follows
where R.I. represents the average consistency index over numerous random entries of same order reciprocal matrices.
, the estimate is accepted; otherwise, a new comparison matrix is solicited until
The consistency ratio provides a numerical assessment of how inconsistent these evaluations might be. If the calculated ratio is less than 0.10, consistency is considered to be satisfactory (Meade, 1996, 267-273) .
Inconsistency may be thought of as an adjustment needed to improve the consistency of the comparisons. But inconsistency itself is important because without it, new knowledge that changes preference cannot be admitted (Saaty, T.L. & Ozdemir, M., 2005, 73-82) .
To obtain global priorities in a system with interdependent influences, the local priority vectors are entered in the appropriate columns of a matrix, known as a supermatrix. As a result, a supermatrix is actually a partitioned matrix, where each matrix segment represents a relationship between two nodes (components or clusters) in a system (Meade and Sarkis, 1999, 241-261) . Let the components of a decision system be C k , k = 1, 2, ..., n, and each component k has m k elements, denoted e k1 , e k , ..., e km k A standard form of a supermatrix is as in formulae (Saaty, 1996, 5-19) .
As an example, the supermatrix representation of a hierarchy with three levels is as follows (Saaty, 1996, 5-19) :
where w 21 is a vector that represents the impact of the goal on the criteria, w 32 is a matrix that represents the impact of sub-criteria on each of the criteria , and entries of zeros corresponding to those elements that have no influence. For the above example, if the criteria are interrelated among themselves, a network replaces the hierarchy. The w 22 and w 33 would indicate the interdependency, and the supermatrix would be in W n form (Saaty, 1996, 5-19) Using ANP for Performance Measurement in Construction supermatrix is calculated by multiplying the values of the unweighted supermatrix with their affiliated cluster weights. In the ANP we look for steady state priorities from a limit super matrix. To obtain the limit we must raise the matrix to powers. Each power of the matrix captures all transitivities of an order that is equal to that power.
The limit may not converge unless the matrix is column stochastic, that is each of its columns sums to one. If the columns sum to one then from the fact that the principal eigenvalue of a matrix lies between its largest and smallest column sums, we know that the principal eigenvalue of a stochastic matrix is equal to one.
The last step is composition of a limiting supermatrix, which is created by raising the weighted supermatrix to powers until it stabilizes. Stabilization is achieved when all the columns in the supermatrix corresponding to any node have the same values.
The final priority weights-which account for element interactions-are derived by multiplying the supermatrix by itself until the columns stabilize, which occurs when the supermatrix entries become identical across each row or cycles in blocks in which case one uses what is known as Cesaro summability, and the result is known as the limiting matrix. The final priority weights are extracted from this limiting matrix.
These steps are performed in Super Decisions, which is a software package developed for ANP applications. The overall priority of each alternative is computed through the synthesizing process. The results derived from each sub-network are synthesized to obtain the overall priorities of the alternatives and so alternatives are ranked.
Proposed Model
This study aims to present a ANP model and apply it to insurance companies in Turkey to obtain a performance score per period.
In this study, ten large scale insurance companies which had been operating in non-life insurance branches in Turkish insurance sector between 2006-2010 have been studied and ANP method has been applied to them.
The relative advantages of the companies have been obtained by using the results of the applications that were done separately for each year between 2006-2010. And company rankings for each year were determined (Appendix).
Criteria's which are going to be used on the ANP model were identified as a result of literature reviewing and interviewing with the industry's leading experts. The designated criteria that were determined to be used in the ANP model were included in the study as three components ( Capital Adequacy Ratios, Asset Quality Ratios, Profitability Ratios) and total ten unit under these three groups. Super Decisions software developed by Saaty has been used for implementation of the method. All components, elements and interactions between them have been transmitted to the Super Decisions program and models in between 2006-2010 has been constituted. Network structure which belongs to the created model can be seen in the following figure (Fig.1 ).
Capital Adequacy
Figure 1: the ANP model
Result
The weights of level 2 criteria and level 3 sub-criteria are then determined by experts evaluating the above characteristics, with each expert making a pair-wise comparison of the decision elements and assigning them relative scores. The eigenvectors for level 2 to level 3 are shown in Table 2 . The priorities for the criteria, W 21 ; can be obtained by the procedure stated in the previous. W 32 ; that represents the relative importance of sub-criteria with respect to their upper level criteria. The ANP model has respective weights of the three evaluative criteria are Capital Adequacy (0.32748), Profitability (0.41259) and Asset Quality (0.25992) and the model's Inconsistency = 0.08141.
Conclusions
Measuring performance in industries and determining the key drivers of performance have been an important research topic in recent years.
The ANP technique is a very handy tool for the situations where several attributes exist and the decision needs to be taken while counting for all these elements and their complex interrelated nature.
ANP was selected as the most appropriate technique for a multi-criteria decision model due to its ability to deal with interdependent relationships.
In this study, the model aims to determine the effects of the parameters associated with the company performance. The pair-wise comparisons between the model parameters are based on the subjective judgment of a group of experts. To find the importance weights of each parameter based on the limiting supermatrix that is computed by the ANP software.
The ANP approach allows us to use quantitative and qualitative information making this methodology flexible.
Furthermore, concerning the non-financial factor can in joy discussion thing, agree, for example: service quality insurance companies, the satisfaction of customers, etc. Second, continued research in the same way be but can during various studies assume, to evaluate the stability of the study results, and the present approach can be for other industries, for example: Life Insurance Industry, electronics industry etc.
APPENDIX:
Performans Ranking Of Turkish Insurance Companies (2006 -2010) 
